Background: Laparoscopic Nissen fundoplication has become a mainstay in the surgical treatment of gastroesophageal reflux disease, as it has proved to be a durable, well-tolerated procedure. Despite the safety and efficacy associated with this procedure, surgeons performing this advanced laparoscopic surgery should be well versed in the potential intraoperative and postoperative complications.
INTRODUCTION
Gastroesophageal reflux disease remains a prevalent health concern. Although typically well controlled with medical therapy, surgery is sometimes required, because it addresses the mechanical issues associated with the disease and results in long-term patient satisfaction. One controversial technical factor associated with laparoscopic Nissen fundoplication involves division of the short gastric vessels. While debated, short gastric division is favored by many surgeons, because it allows the fundus of the stomach to be wrapped around the esophagus without undue tension. Although rarely encountered, takedown of the short gastric vessels can potentially lead to increased mobility of the spleen and even vascular torsion.
Vascular torsion of a wandering spleen is a rare event and is a result of laxity of the various support structures of the spleen. This laxity can be congenital in origin, such as in Ehlers-Danlos Syndrome, or acquired. Nonacquired laxity has a predilection for male patients under 10 years old and multiparous women in older age groups. 1 Clinical presentation is variable and can range from asymptomatic to acute abdomen when splenic infarction or rupture occurs due to significant vascular torsion. 2 We present a patient with splenic torsion resulting in vascular compromise, requiring splenectomy following distant Nissen fundoplication and a minor motor vehicle crash.
CASE REPORT
Our case involves a 41-year-old woman who underwent a laparoscopic Nissen fundoplication 6 years earlier at an outside institution for medically refractory gastroesophageal reflux disease. Unfortunately, the operative report from the previous surgeon was unavailable, because the patient was unaware of the hospital or surgeon's name. Approximately 4 years following her laparoscopic Nissen fundoplication, 2 years prior to presentation, the patient was involved in a minor motor vehicle crash and had been experiencing chronic left upper quadrant pain since. Her pain had recently begun to worsen, and she presented to our medical center where a computed tomography (CT) scan of her abdomen showed a change in normal splenic configuration with mild heterogenicity of flow (Figure 1) . She was sent home and was subsequently seen in follow-up a few weeks later with worsening acute pain. A repeat CT scan showed interval torsion of the spleen with 90-degree rotation in a clockwise configuration with associated vascular torsion and attenuation of the spleen consistent with congestion and descent of the spleen into the left lower quadrant (Figure 2) . Given the patient's degree of pain and radiographic findings of splenic congestion due to vascular torsion, exploration with possible splenectomy was undertaken. The choice of an open procedure by the surgeon was due to the peculiar location of the spleen in the abdomen. Of note, the evening prior to her surgery, the patient experienced an acute increase in her level of pain.
Intraoperatively, a midline laparotomy was performed, and the spleen was found to have descended deep to the transverse mesocolon through the lesser sac into the left lower quadrant. A moderate amount of old blood was noted in the abdomen. The gastrocolic ligament was taken down, and when the spleen was delivered into the wound (Figure 3) , splenic rupture was noted on the inferior pole. This was likely the cause of the patient's acute increase in abdominal pain the evening prior to surgery. The spleen was suspended by a pedicle, which was mildly torsed. The spleen itself was also very enlarged and congested but immediately became smaller and pale when detorsion of the vascular pedicle was performed (Figure 4) . Given the presence of rupture and the possibility of retorsion, it was decided to proceed with splenectomy. There were no intraoperative complications.
DISCUSSION
First appearing in the literature in 1870, wandering spleen, also called splenoptosis, can be difficult to diagnose, and accounts for Ͻ0.25% of all indications for splenectomy. 2 An exceedingly rare diagnosis, fewer than 500 cases have been reported in the literature as of 2002, and case reports are still accumulating for this rare entity. 3 Literature regarding splenoptosis can be found in the pediatric literature as well, citing embryologic or congenitally acquired abnormalities in the ligamentous attachments of the spleen or aberrant development, resulting in nonanatomic placement, (ie, the wandering spleen) with possible subsequent vascular torsion. 4 Wandering spleen is found equally in both sexes in patients under the age of 10, but in those diagnosed with wandering spleen older than age 10, females outnumber males by approximately 7:1. 5 The spleen itself is normally fixed by several ligamentous attachments to various intraabdominal structures. These include the splenorenal, gastrosplenic, splenocolic ligaments, as well as attachments to the lateral abdominal wall. Congenital or acquired laxity of these ligaments, as in the variable takedown of the gastrosplenic ligament containing the short gastric vessels during elective laparoscopic Nissen fundoplication, can lead to increased mobility of the spleen and predispose to torsion.
To obtain adequate tension-free fundoplication of the gastric fundus, current expert opinion in North America advocates routine division of the short gastric arteries, which lie within the gastrosplenic ligament. 6 At the present time, evidence from 5 randomized controlled trials evaluating the impact of short gastric vessel division on outcomes following laparoscopic anti-reflux surgery indicate that division should be avoided if adequate tension-free fundoplication can be performed without division of the short gastric arteries. 6 This recommendation is based on the reports of increased operating time, increased flatus production and epigastric bloating, and decreased ability to vent air from the stomach associated with short gastric vessel division if it is possible to construct a fundoplication without undue tension. 6 None of the randomized trials evaluating short gastric division reported any major complications relating to division and no incidence of wandering spleen, although one patient had to have a reoperation for bleeding from the short gastric vessel. 7 Interestingly, a study by Szor and colleagues 8 on cadavers reported that gastric fundus tension did not correlate with any anatomic parameters and that short gastric vessel division had a significant effect on decreasing tension.
Our patient is being presented here because of splenic torsion of a wandering spleen as a possible complication of previous laparoscopic Nissen fundoplication and to our knowledge is the first reported case. Unfortunately, we do not have the operative report from the original laparoscopic Nissen fundoplication, and therefore cannot comment on the laxity of the ligaments, the reason for the short gastric division, or definitive causality of this resulting in the wandering spleen. In our patient, it was noted at the time of operation that the short gastric vessels were indeed divided at the time of the prior anti-reflux procedure, and, in combination with minor trauma, may have predisposed this patient to the wandering spleen phenomenon with nonanatomic, caudal displacement of the spleen and subsequent vascular torsion. The characteristic whirl sign can be seen in Figure 2 in the area of the splenic vascular pedicle, indicative of torsion.
Management of wandering spleen has been primarily surgical in the multiple case studies in the literature and has consisted of splenectomy (both open and laparoscopic) as well as splenopexy in cases without splenic rupture and normal sized spleens. One small case study in 2004 demonstrated successful laparoscopic splenopexy using a Vicryl mesh bag. 9 Splenic preservation in cases of wandering spleen without rupture or infarction avoids the risk of overwhelming postsplenectomy sepsis, and a laparoscopic approach allows for shorter hospital length-of-stay and decreased postoperative pain. In our patient, because of the intraoperative findings of splenic rupture, splenectomy was performed. At the time of this writing, the patient is doing well postoperatively and has received postsplenectomy triple vaccinations against encapsulated organisms in concordance with the current guidelines.
CONCLUSION
Splenic torsion resulting from laparoscopic Nissen fundoplication is a rarely reported complication and may be related to division of the short gastric vessels. Surgeons performing anti-reflux surgery should be aware of this potential complication.
